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Amendments to the Specification (other than claims!: 

Please replace paragraph [0007] with the following amended paragraph: 

[0007] Scaling-up of semiconductor substrates ha? been moving forward in recent 
years, however. For example, with silicon (SI) wafers, a transition from 8-inch to 12- 
inch is in progress. Consequent on this i m pr e ssive d i a met ri c enlarging in_diametric 
span of the semiconductor substrate, that the temperature distribution in the heating 
surface (retaining surface) of semiconductor substrates on ceramic susceptors be 
within [[A±1 .0%]] ±1,0% has become a necessity; that it be within [[A±0.5%]] ±0.5% 
has, moreover, become an expectation. 

Please replace paragraph [0015] with the following amended paragraph: 

[001 5] The present inventors discovered that in order to get the temperature 
distribution in the wafer-retaining surface to be within [[A±1.0%]] ±1.0% . the heat 
capacity of electrodes 2 where they are within a shaft 4, for supplying power to 
electric circuits 3 formed in a wafer holder 1, should be 10% or less of the heat 
capacity of a region 5 of the wafer holder that corresponds to inside the outer 
periphery of the shaft. 

Please replace paragraph [0018] with the following amended paragraph: 

[0018] This is why as slight as possible a temperature distribution in the wafer- 
carrying surface — currently, an isothermal rating of within [[A1.0%]] ±1.0% . with 
expectations for on isothermal rating of within [[Adb0.5%]] ±0.5% likely — i& being 
sought. It was discovered that in order to gain an isothermal rating along these lines, 
the electrode in-shaft heat capacity should be 10% or less of the heat capacity of the 
portion of the wafer holder that corresponds to the shaft. 
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Please replace paragraph [0020] with the following amended paragraph: 

[0020] The amount of heat transfer to the electrodes wrthin the shaft grows greater 
with a greater electrode number or a larger electrode size. Specifically, the larger the 
electrode in-shaft heat capacity, the* greater thft amount of heat transfer to the 
electrodes is, and the larger the temperature distribution in the wafer-carrying face is. 
If the temperature distribution in the wafer-carrying face grows large, the temperature 
distribution in the surface of the wafer being carried also grows large. If the 
temperature distribution in the wafer surface is to be brought wrthin an isothermal 
rating of [[A±1.0%]] ±1,0% . the in-shaft heat capacity of the electrodes should be 
10% or less of the heat capacity of the region of the wafer holder that corresponds to 
the shaft. Moreover, 5% or less is preferable because the temperature distribution in 
the wafer-carrying face accomplishes an isothermal rating of [[A±0,5%]] ±0.5% or 
less. 

Please replace paragraph [0031] with the following amended paragraph: 

[0031] Next, heating and degreasing processes are carried out on the molded mass 
within a non-oxidizing atmosphere. Carrying out the degreasing process under an 
oxidizing atmosphere such as air would degrade the thermal conductivity of the 
sinter, because the AIN powder would become superficially oxidized. Preferable non- 
oxidizing ambient gases are nitrogen and argon. The heating temperature in the 
degreasing process is preferably [[500A° C]] 500°C or more and [[1000A 0 C]] 
1000°C or less. With temperatures of less than [[500A° C]] 500°C . surplus carbon is 
left remaining within the laminate following the degreasing process because the 
binder cannot sufficiently be eliminated, which interferes with sintering in the 
subsequent sintering step. On the other hand at temperatures of more than [[1000A° 
C]] 1000°C , the ability to eliminate oxygen from the oxidized coating superficially 
present on the surface of the AIN powder deteriorates, such that the amount of 
carbon left remaining is too little, degrading the thermal conductivity of the sinter. 
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Please replace paragraph [0033] with the following amended paragraph: 

[0033] Next r sintering is carried out. The sintering is carried out within a non- 
oxidizing nitrogen, argon, or like atmosphere, at a temperature of 1700 to [[2000 A° 
C]] 200Q°C . Therein the moisture contained in the ambient gas such as nitrogen that 
is employed is preferably [[SBDzZO A°CJ] -30X or less given in dew point. If it were 
to contain more moisture than this, the thermal conductivity of the sinter would likely 
be degraded, because the AIN would react with the moisture within the ambient gas 
during sintering and form nitrides. Another preferable condition is that the volume of 
oxygen within the ambient gas be 0.001 vol % or less. A larger volume of oxygen 
would load to a likelihood that the AIN would oxidize, impairing the sinter thermal 
conductivity. 

Please replace paragraph [0035] with the following amended paragraph: 

[0035] The obtained sinter is subjected to processing according to requirements. In 
cases where a conductive paste is to be screen-printed onto the sinter in a 
succeeding step, the surface roughness is preferably [[5 1 /« rn]] 5 fjm or less in Ra. If 
over [[5 Yd m]] 5 pm , in screen printing to form circuits, defects such as blotting or 
pinholes in the pattern are liable to arise. More suitable is a surface roughness of [[1 
1/4 m]] l./iro or less in Ra. 

Please replace paragraph [0040] with the following amended paragraph: 

[0040] The thickness of the conductive paste is preferably [[5 V* m}) S jjrn or more 
and [[100 Y* m]] 100 fjm or less in terms of it post-drying thickness. If the thickness 
were less than [[5 v* m]] 5 um the electrical resistance would be too high and the 
bonding strength decline. Likewise, if in excess of [[100 v* m]] 100 um the bonding 
strength would deteriorate in lhal case too. 
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Please replace paragraph [0041] with the following amended paragraph; 

[0041] Also preferable is that in the patterns for the circuits that are formed, in the 
case of the heater circuit (resistive heating element circuit), the pattern spacing be 
0.1 mm or more. With a spacing of less than 0.1 mm, shorting will occur when 
current flows in the resistive heating element and, depending on the applied voltage 
and the temperature, leakage current is generated. Particularly in cases where the 
circuit is employed at temperatures of [[50fiA° C]] 50Q*C or more, the pattern spacing 
preferably should be 1 mm or more; more preferable still is that it be 3 mm or more- 
Please replace paragraph [0042] with the following amended paragraph: 

[0042] After the conductive paste is degreased, baking follows. Degreasing is 
carried out within a non-oxidizing nitrogen, argon, or like atmosphere. The 
degreasing temperature is preferably [[500A g C]] 500 Q C or more. At less than 
[[500A* C]] 500*C . elimination of the binder from the conductive paste is inadequate, 
leaving behind carbon in the metal layer that during baking will form carbides with 
the metal and consequently raise the electrical resistance of the metal layer. 

Please replace paragraph [0043] with the following amended paragraph: 

[0043] The baking is suitably done within a non-oxidizing nitrogen, argon, or like 
atmosphere at a temperature of [[1 500A° C]] 1500°C or more. At temperatures of 
less than [[1500A* C]] 1500 P C , the post-baking electrical resistance of the metal 
layer turns out too high because the baking of the metal powder within the paste 
does not proceed to the grain growth stage. A further baking parameter is that the 
baking temperature should not surpass the firing temperature of the ceramic 
produced. If the conductive paste is baked at a temperature beyond the firing 
temperature of the ceramic, dispersive volatilization of the sintering promoter 
incorporated within the ceramic sets in, and moreover, grain growth in the metal 
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powder within the conductive paste is accelerated, impairing the bonding strength 
between the ceramic and the metal layer. 

Please replace paragraph [0045] with the following amended paragraph: 

[0045J In that case, the amount of sintering promoter added preferably is 0.01 wt. % 
or more. With an amount less than 0.01 wt. % the insulative coating does not density, 
making it difficult to secure electrical isolation of the metal layer. It is further 
preferable that the amount of sintering promoter not exceed 20 wt. %. Surpassing 30 
wt. % leads to excess sintering promoter invading the metal layer, which can end up 
altering the metal-layer electrical resistance. Although not particularly limited, the 
spreading thickness preferably is [[5 Va m]] 5 um or more. This is because securing 
electrical isolation proves to be problematic at less than \[5 V* m]] 5 um. 

Please replace paragraph [0046] with the following amended paragraph: 

[0046] Further according to the present method, the ceramic as substrates can be 
laminated according to requirements. Lamination may be done via a bonding agent. 
The bonding agent— being is a compound of Group Ha or Group Ilia elements, and a 
binder and solvent, added to an aluminum oxide powder or aluminum nitride powder 
and made into a paste — is spread onto the bonding surface by a technique such as 
screen printing. The thickness of the applied bonding agent is not particularly 
restricted, but preferably is [[5 v* rn]] 6 um or more. Bonding defects such as pinholes 
and bonding irregularities are liable to arise in the bonding layer with thicknesses of 
less than [[5 V4 m]] 5 am . 

Please replace paragraph [0047] with the following amended paragraph: 

[0047] The ceramic substrates onto which the bonding agent has been spread arc 
degreased within a non-oxidizing atmosphere at a temperature of [[500A° C]] 500 P C 
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or more. The ceramic substrates are thereafter bonded to one another by stacking 
the ceramic substrates together, applying a predetermined load to the stack, and 
heating it within a non-oxidizing atmosphere. The load preferably is 0.05 kg/cm 2 or 
more. With loads of less than 0.05 kg/cm* sufficient bonding strength will not be 
obtained, and nthfirwise defects in the bond will likely occur. 

Please replace paragraph [0048] with the following amended paragraph: 

[0048] Although the heating temperature for bonding is not particularly restricted as 
long as it is a temperature at which the ceramic substrates adequately bond to one 
another via the bonding layers, preferably it is [[1500A° C]] 1500°C or more. At less 
than [[1500A P C]] 1500°C adequate bonding strength proves difficult to gain, such 
that defects in the bond are liable to arise. Nitrogen or argon is preferably employed 
for the non-oxidizing atmosphere during the degreasing and boding just discussed. 

Please replace paragraph [0053] with the following amended paragraph: 

[0053] Subsequently, sheets that have undergone circuit formation are laminated 
with sheets that have not. Lamination is by setting the sheets each into position to 
stack them together. Therein, according to requirements, a solvent is spread on 
between sheets. In the stacked state, the sheets are heated as may be necessary. In 
cases where the stack is heated, the heating temperature is preferably [[150A* C]] 

1 50°C or less. Heating to temperatures in excess of this greatly deforms the 
laminated sheets. Pressure is then applied to the stacked-together sheets to unitize 
them. The applied pressure is preferably within a range of from 1 to 100 MPa. At 
pressures less than 1 MPa, the 3heets ore not adequately unitized and can peel 
apart during subsequent processes. 
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Please replace paragraph [0056] with the following amended paragraph; 

[0056] A further preferable condition is that the surface roughness of the wafer- 
carrying face be [[5 v* m]] 5 in Ra, If the roughness is over [[5 v* m]] 5 urn in Ra, 
grains Innsfin^d from th<* AIM dnft to friction between the wafer holder and the wafer 
can grow numerous. Particles loosened in that case become contaminants that have 
a negative effect on processes, such as film deposition and etching, on the wafer. 
Furthermore, then, a surface roughness of [[1 V* m]] 1 urn or less in Ra is Ideal. 

Please replace paragraph [0057] with the following amended paragraph: 

[0057] A wafer holder base part can thus be fabricated as in the foregoing. A shaft 
may be attached to the wafer holder as needed. Although the shaft substance is not 
particularly limited as long as its thermal expansion coefficient is not appreciably 
different from that of the wafer-holder ceramic, the difference in thermal expansion 
coefficient between the shaft substance and the wafer holder preferably is [[5 

A010 A| " 6 K]] 5 x 1Q- 6 K or less. 

Please replace paragraph [0058] with the following amended paragraph: 

[0058] If the difference in thermal expansion coefficient exceeds [[5 Aoi0 A '" e K]] 5 
x 1 0" 6 K. cracks can arise adjacent the joint between the wafer holder and the shaft 
when it is being attached; but even if cracks do not arise when the two are Joined, 
splitting and cracking can occur in the joint in that it is put through heating cycling in 
the course of being repeatedly used. For cases in which the wafer holder is AIN, for 
example, the shatt substance is optimally AIN; but silicon nitride, silicon carbide, or 
mullite can be used. 
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Please replace paragraph [0060J with the following amended paragraph: 

[0060] The planarity of the respective joining faces of the shaft and wafer holder to 
be joined preferably is 0.5 mm or less. Planarity greater than this makes gaps liable 
to occur in the joining faces, impeding the production of a joint having adequate 
gastightness. A planarity of 0.1 mm or less is more suitable. Here, still more suitable 
is a planarity of the wafer holder joining faces of 0.02 mm or less. Likewise, the 
surface of the respective joining faces preferably is [[5 1 A m]] 5 urn or less in Ra. 
Surface roughness exceeding this would then also mean that gaps are liable to 
occur in the joining faces. A surface roughness of [[1 V* m]J 1 um or less fn Ra is still 
more suitable. 

Please replace paragraph [0065] with the following amended paragraph: 

[0065] 99 parts by weight aluminum nitride powder and 1 part by weight Y 2 0 3 
powder were mixed and blended with 10 parts by weight polyvinyl butyral as a binder 
and 5 parts by weight dibutyl phthalate as a solvent, and doctor-bladed into a green 
sheet 430 mm in diameter and 1.0 mm in thickness. Here, an aluminum nitride 
powder having a mean particle diameter of [[0.6 V* m]] 0.6 fjm and a specific surface 
area of 3.4 m 2 /g was utilized. In addition, a tungsten paste was prepared utilizing 100 
parts by weight of a tungsten powder whose mean particle diameter was [[2.0 Y* m]] 
2.0 / jm; and per that, 1 part by weight Y2O3 and 5 parts by weight ethyl cellulose, 
being a binder; and butyl [[Carbitoiaac]] Garbftol™ as a solvent. A pot mill and a 
triple-roller mill were used for mixing. This tungsten paste was formed into a heater 
circuit pattern by screen-printing onto the green sheet. 

Please replace paragraph [0066] with the following amended paragraph: 

[0066] Pluralities ot separate green sheets of thickness 1.0 mm were laminated onto 
the green sheet printed with the heater circuit to create laminates whose total 
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thickness was in three thickness categories. Lamination was carried out by stacking 
the sheets in place in a moid, and thermopressing 2 minutes in a press at a pressure 
of 10 MPa while maintaining ([50A° C]] 50°C heat. The laminates were thereafter 
degreased within a nitrogen atmosphere at [[600 A° C]] 600 Q C . and sintered within a 
nitrogen atmosphere under time and tP.mperature conditions of 3 hours and [[1800 
A* C]) 1800°C t whereby wafer holders were produced. Here, a polishing process 
was performed on the wafer-carrying surface so that it would be [[1 v* m]] 1 urn or 
less in Ra, and on the shaft-joining face so that it would be [[5 Va m]] 5 um or less In 
Ra. The wafer holders were also processed to true their outer diameter. The 
dimensions of post-processing wafer holders were 340 mm outer diameter and 16 
mm thickness. 

Please replace paragraph [0067] with the following amended paragraph: 

[0067] A shaft made of AIN, 80 mm outside diameter, 60 mm inside diameter and 
300 mm length was attached to the surface of each wafer holder on the side 
opposite the wafer carrying surface. The adhesive agent was 50% AI*O4aCD30% 
y^-aaa^O^MN 50% AbO*— 30% Y?Q* — 20% AIN , The fact that the outer 
diameter of the shafts was 80 mm and the thickness of the wafer holders was 16 mm 
meant thai the heal capacity of the region of the wafer holders corresponding to the 
shafts was 53.88 J/gK. 

Please replace paragraph [0069] with the following amended paragraph: 

[0069] Measurement of isothermal ratings was by setting a 12-inch wafer 
temperature gauge on the wafer-carrying surfaces and measuring their temperature 
distributions. It should be understood that the power supply was adjusted so that the 
temperature in the midportion of the wafer temperature gauge would be [[550 A 0 C]] 
550°C The results are set forth In Table I. Here, shown In Table I are the gross heat 
capacity of the electrodes is tabulated as the electrode heat capacity, and its 
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proportion relative to the heat capacity of the wafer holder section corresponding to 
the shaft is tabulated as the heat capacity percentage. 

Please delete paragraph [0070]. 

Please replace paragraph [0071] with the following amended paragraph; 



[0071] Table I 



No. 


Number of 
electrodes 


Electrode heat 
capacity (J/qK) 


Heat capacity 
percentage (%) 


Isothermal rating (%) 


1 


2 


1.01 


1.8 


rrA ± 0.3611 ± 0.36 


2 


4 


2.02 


3.7 


rrA ± 0.43]1 + 0.43 


3 


6 


3.03 


5.6 


[[A± 0.51J] ±0.51 


4 


8 


4.04 


7.5 


rrA ± 0.7411 ± 0.74 


5 


10 


5.05 


9.3 


[[A ±0.85]] ±0,85 



Please replace paragraph [0073] with the following amended paragraph: 



[0073] Wafer holders made of AIN, 340 mm outside diameter, and 19 mm thickness 
were prepared likewise as with Embodiment 1. A shaft made of AIN like in 
Embodiment 1 was attached to Mch wafer holder in the same manner as in 
Embodiment 1 . Because the wafer holders were made 19 mm in thickness, the heat 
capacity of the region of the wafer holders corresponding to the shaft was 63.98 J/gK. 
In addition, elertfrodes in the numbers set forth in Table II were attached likewise as 
with Embodiment 1 , and the temperature distribution at [(550 A* C11 550°C was 
measured in the same way as in Embodiment 1 . The results are given in Table II. 

Please delete paragraph [0074]. 
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Please replace paragraph [0075] with the following amended paragraph: 



[0075] Table II. 



No. 


Number of 
electrodes 


Electrode heat 
capacity (J/gK) 


Heat capacity 
percentage (%) 


Isothermal rating (%) 


6 


2 


1.01 


1.5 


rrA± 0.3511 ±_0.35 


7 


4 


2.02 


3.1 


ffA ± 0.3911 ± 0.39 


8 


6 


3.03 


4.7 


ITA ± 0.48]1 ± 0.48 


9 


8 


4.04 


6.3 


irA ± 0.6811 ± 0.68 


10 


10 


5.05 


7.8 


ffA ± 0.7511 ± 0.75 



Please replace paragraph [0077] with the following amended paragraph: 

s 

[0077] Wafer holders made of AIN, 340 mm outside diameter, and 19 mm thickness 
were prepared likewise as with Embodiment 1 . A shaft made of AIN like in 
Embodiment 1 was attached to each wafer holder in the same manner as in 
Embodiment 1. In addition, electrodes in the outer diameters and numbers set forth 
in Table III were attached likewise as with Embodiment 1, and the temperature 
distribution at [[550 A 0 C]] 550°C was measured in the same way as in Embodiment 
1 . The results are given in Table III. 

Please delete paragraph [0078]. 
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Please replace paragraph [0079] with the following amended paragraph: 



[0079] Table ML 



No. 


Electrode 
outer 

diameter 
(mm) 


Number of 

electrodes 


Electrode heat 
capacity (J/gK) 


Heat capacity 
percentage (%) 


Isothermal rating 
(%) 


11 


8 


2 


4.04 


6.3 


IfA ± 0.6211 ± 0.62 


12 


8 


A 


8.08 


12.6 


T[A± 1.261] ±1.26 


13 


8 


6 


12.12 


18.9 


HA ± 2.9211 ± 2.92 


14 


12 


2 


9.09 


14.2 


[[A +1.69]] ±1.69 


15 


12 


4 


18.18 


28.4 


rrA ± 3.8811 ± 3.88 


16 


12 


6 


27.27 


42.6 


rrA ± 5.3511 ± 5.35 



Please replace paragraph [0080] with the following amended paragraph; 



[0080] As is evident from Tahtes I through III, by making the in-shaft heat capacity of 
the electrodes 10% or less of the heat capacity of the region of the wafer holder that 
corresponds to the shaft, the temperature distribution in the wafer surface can be 
brought within an isothermal rating of [[A±1.0%]] ±1.0% . What is more, if the heat 
capacity of the electrodes is made to be 5% or less of the heat capacity of the region 
of the wafer holder that corresponds to the shaft, the temperature distribution in the 
wafer surface can be brought within an isothermal rating of [[A-H0 5%]] 4:0.5% 
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